Inasmuch as the virus of poliomyelitis has been found in flies,5' 6, 7, 10 the question of the importance of these insects as vectors in this disease has been reopened. For Technic of the survey The traps which were employed are those described and recommended by the United States Department of Agriculture4 for use in farming communities (Fig. 1) . Four different types of bait were used: raw liver, dog E !I feces, fish, and banana with sugar. These traps were set out three times a week in a relatively -, S small parking space adjacent to a livery stable in the middle of the city. They were placed X at intervals of five yards in a sunny place sheltered from wind. The trapping period was from 9 A. M. to 4 P. M., the traps being set out rain or shine. Although this method of trapping does not catch a complete assortment of the families of Diptera, it has proven to be a satisfactory way of collecting those species which L-IL The flies were killed by placing the traps in a dry-ice chest. The volume
Inasmuch as the virus of poliomyelitis has been found in flies,5' 6, 7, 10 the question of the importance of these insects as vectors in this disease has been reopened. For this reason a limited survey of the fly population within a given locality in the city of New Haven, Connecticut, was made during the summer of 1942, a nonepidemic year for poliomyelitis in this vicinity.t There are few exact data concerning the seasonal changes in the populations of flies in New England, although studies of the myiasis-producing Diptera have been reported recently from western states. 2' Technic of the survey The traps which were employed are those described and recommended by the United States Department of Agriculture4 for use in farming communities (Fig. 1) . Four different types of bait were used: raw liver, dog E !I feces, fish, and banana with sugar. These traps were set out three times a week in a relatively -, S small parking space adjacent to a livery stable in the middle of the city. They were placed X at intervals of five yards in a sunny place sheltered from wind. The trapping period was from 9 A. M. to 4 P. M., the traps being set out rain or shine. Although this method of trapping does not catch a complete assortment of the families of Diptera, it has proven to be a satisfactory way of collecting those species which L-IL of each sample was measured by placing the total catch in a graduated cylinder which was tapped until the horizonital level remained constant before the reading was taken. One hundred individuals were then selected at random from the total catch of each trap and identified. The remainder of the flies were discarded except in four instances. One day's samples from the first week of June, July, August, and September were tested for the virus of poliomyelitis by the method described elsewhere. The total catch of flies in cubic centimeters for each collection date is recorded, together with the rainfall and the temperature, in * We are indebted to Mr. C. F. W. Muesebeck, Director of Insect Identification in the U. S. Department of Agriculture, for supervising the specimens sent to Washington for study. Fig. 2 . By inspection of these records it is clear that the population reached its maximum in July and that it fell away to nothing by the middle of November. The ascending side of the curve is not represented by our data inasmuch as the first date of collection was June 25. This date appears to lie on a rapidly rising slope, the peak being reached about two weeks later. The nature of the ascending curve is, however, unknown at the present time. When the volumes of each catch are compared with the amount of rainfall and with the curve for temperature, little can be observed which appears to have controlled the fly population. When July is considered as a unit, it is seen to be the month of highest temperature and greatest rainfall and the month in which the largest numbers of flies were trapped. These are not causal relations, for the fly population had already attained its maximum before the two heavy rainfalls in July occurred; also in October when the precipitation was again relatively high, the population curve was almost at the base-line. It is true that the temperature curve roughly follows the general trend of the fly population, but neither the temperature nor the rainfall gives a simple explanation of the observed daily and weekly fluctuation in numbers of flies. Of course, the chart shows the obvious fact that on those days of heavy rainfall the catches were usually scanty.
The occurrence of 26 different species were noted and recorded in the routine identifications and their curves of abundance were studied separately.* These species are listed here under the families designated by Curran The occurrence of 18 of the more common species is charted in two ways in Figs. 3, 4, and 5. In these graphs the heavy solid line shows the percentage of the species in the sample which was identified. Since this sample was a random one derived from the total catch, the percentage shown gives an approximate indication of the portion of the total population which the individual species represented. The broken line on the graphs shows the calculated number of cubic centimeters of the species which was trapped. Although such a derived number is by the nature of the calculation not exact,* it does give an indication of the seasonal curve of abundance of the species independent of the numbers of other species. The two lines OP°A LLC"wF _ The species of Sarcophaga never represented more than 23 per cent of the trapped population (Fig. 3) middle of July and was again high during the first two weeks of September. Phormia regina was a common fly, being present in fairly large numnbers (as the dotted line shows) but it never represented a high percentage (Fig. 4) . The greatest numbers of individuals were present in July, but the percentage slowly increased to reach the top of its curve in the third week of September, as the percentage of Phaaenicia was declining. No Phormia were trapped after October 25. Although Muscina stabulans was present in large numbers in July (Fig. 3) , it never represented more than 10 per cent of the total population, except in the middle of August when it represented 12 per cent. Ophyra leucostoma (Fig. 3) and Fannia (Fig. 4) , except for a few erratic peaks, remained below the 5 time it increased irregularly to 9 per cent in late September and then fell away erratically. Protophormia terraenovae appears, from our data (Fig. 5) , to be a very early fly which did not enter the traps after July.
The curves for the species of flies which are charted in Figs. 3 and 4, except Phaenmcia and Calliphora, disclose that the percentage of each species in the 1942 New Haven fly population remained almost constant throughout the season in spite of the fact that its numbers may have varied consideratbly from week to week. Because of the overwhelming dominance of Phaenicia in the first of the season, and to a lesser extent that of Calliphora in the latter part of the summer, no species was a;ble to attain sufficiently large numbers to impose a noticealble change upon the texture of the population. In fact, it would appear that the percentage incidence of a species is not so much dependent upon its own numbers in the population as upon other factors which include importantly the numbers of the other species. For example, both Phormia and Sarcophaga were represented by very large numbers in July, but they did not attain That the fly population reacted differently to the four baits, and also that its behavior changed in successive months, is shown in Fig. 6 . During July, liver and dog feces attracted more flies than SUFOLUCILIA CALLIP)ORA CALLIPHORA C4RYSOMYZA CYWOWOPSIS LUXESTA did fish and banana. In August liver appeared slightly more attractive, and in September, liver and fish were most successful. In October the preference was slight, but with fish being the most favored. Banana throughout the summer was least attractive.
It is difficult to interpret such a shift in the habits of a population when the total population is considered as a unit. If, however, this large composite is broken down into its small components, and the individual species are studied separately, then the problem becomes more simple. When the bait preference of each of the more common species is investigated it is found that although each species entered all four traps (with a few exceptions) each was definitely more strongly attracted to one bait than to the other three. Figure  7 plots the percentage of identified individuals of the common species which were attracted to each of the four baits. The numbers above the columns are the actual numbers of individuals of the species in the identified samples from each bait for the entire summer. Those species which were most attracted by a particular bait are listed in Table 1 .
Finding that each species exhibits a preference for one of the four baits tends to explain the results presented in Fig. 6 . Because Phaenicia sericata was a dominant species in July and August, and because this species preferred liver, in those months liver attracted more of the population than did any of the other single baits. In August and September fish approached liver as a preferred bait because the blue bottle flies, Calliphora, Cynomyopsis, and Phormia increased in percentage of the population. These latter species preferred the fish bait. In other words, the dominant species imposed its bait preference upon that of the population when considered as a whole.
It may be of significance that within the list of species attracted to each bait are groups of flies which are very closely related to each other. The three genera which prefer liver are so closely related that they were all placed in the genus Lucilia until very recently, and are still so difficult to distinguish from each other that they are commonly referred to as the "lucilias" or "green bottle flies." In the group which were most attracted to fish, Calliphora and Cynomyopsis, and Phormia and Protophormia represent two pairs of very similar species, the members of the pairs being so similar that close scrutiny is required to separate them. In the group which preferred feces, Fannia and Hylemya both belong to the anthomyiid division of the family Muscidae; and Chrysomyza and Euxesta are very closely related to each other in the family Otitidae. Although it would doulbtlessly be unwise to draw broad conclusions from the available data, the relationships within the groups are striking. It is not surprising, however, that closely related species are found to have similar food preferences. Discussion We feel that it is unwarranted to attempt to interpret the population trends observed in our limited data without statistical analysis 703 YALE JOURNAL OF BIOLOGY AND MEDICINE and without further study in additional seasons. We believe, however, that since the incidence of flies is not well known for New England, that these comparatively raw data may be of some service to future investigators.
When interpreting the changes present in fly populations there are at least two important things with which to deal: (1) the fluctuations in the daily catch, and (2) variations and trends in the total population. On the day of trapping the non-lethal environmental factors affect noticeably the size of the individual day's catch but probably not immediately the size of the total existent population in the locality. The agents influencing the daily catch are those which govern the flight of the adults. While low temperature would logically so reduce the metabolism within the insect that it might not fly, the other purely mechanical meteorological factors may prove to be of equal importance. The fact that heavy rain was associated with scanty catches has already been mentioned. In addition to this, air movements may be of significance, for strong wind would force individuals which might otherwise not enter flight onto the wing, and thus increase their chances of being attracted to a trap. But to repeat, the non-lethal environmental factors present on the day of the catch do not affect the total population at the moment; rather, they would influence the numbers of the next generation. Since it requires from 10 to 20 days to bring a fly from the egg to the winged adult form, the factors which affect total population are those which act upon gamete production, breeding, oviposition, and feeding developmental stages. In other words, there is a backlog of from 10 to 20 days. Since each species has a characteristic life history, each would be affected differently. The trend of abundance of the total population is doubtlessly a composite resultant of the trends of each of the component species.
Meteorological factors alone are by no means the sole governing agents; food may have perhaps greater significance. Simmons and Dove3'8 found that Stomoxys calcitrans on the Gulf coast used bay grass for breeding and that their numbers could best be controlled by chemically treating this abundant food supply. An analysis of the foods available for utilization by the flies of a city such as New Haven presents obvious difficulties. Sumnmary A four-month study of non-biting flies has been carried out during the summer of 1942 in the City of New Haven, with a view to determining the seasonal prevalence and food preferences of species which may prove to be vectors for the virus of poliomyelitis. The limited data permit the following conclusions.
1. The total fly population, as measured by the methods herein described, reached its greatest size in July.
2. Phaenicia sericata (Mg.), the common green bottle fly, was by far the dominant species of the summer. 4. The total population, when considered as a unit, showed a preference for certain baits, and this behavior changed in successive months.
5. Each species was found to be more strongly attracted to one bait than to the other three which were used. 6 . The bait preference of the dominant species in the population appears to be imposed upon that displayed by the population as a whole.
7. Closely related species were observed to have similar bait preferences.
